
ACCOMPLISHMENTS OF MILITARY SURGERY
To sum up briefly the accomplishments of recent

military surgery which will affect in some degree the
practice of surgery in civil life :

It has demonstrated that, even in severe wounds
with existing contamination, infection can be pre¬
vented or controlled. Tetanus has practically been
banished because of the preventive quality of the anti¬
toxin. Treatment by magnesium sulphate and phenol
(carbolic acid) has been definitely put aside. The
wound conditions favoring the development of gas
gangrene are recognized, its pathology is known, the
earliest signs of its presence are tabulated and, as a
consequence, its treatment is now on a more scientific
and successful basis. There are promising indications
that an effective antitoxin against it may be developed.
There is no longer any question as to the proper treat¬
ment iither in peace or in war of penetrating wounds
of the abdomen. The contention of the civilian sur¬

geon has been upheld. Many of our doubts in chest
surgery have vanished. The need of complicated pres¬
sure apparatus has gone with the establishment of the
fact that without it the pleural cavity may be opened
freely and the lung handled with no undue danger.
The final report of the studies on empyema, which
was rampant in our war camps, will place the treat¬
ment of that complication in a clear light. Evidence
that is convincing has established beyond doubt the
position of those who in prewar days asserted that the
synovial membrane had strong power of resistance to
infection and that drainage of joints recently wounded
is not only unnecessary but often harmful. The fac¬
tors entering into the production of shock and the
details of its treatment have been so vividly delineated
for both the public and the profession that no surgeon
who has to do with the great industries in which severe

injuries are common can afford to neglect provision
for the prompt and efficacious treatment of the shock
that may accompany them. The treatment of frac¬
tures has been stabilized by the standardization of
splints and other apparatus for immobilization. The
use of plaster of Paris has been very greatly sup¬
planted by that of the standardized splints and appa¬
ratus. Many problems in connection with the trans¬
plantation of bone will be cleared up. Methods of
transportation of the injured will be improved. Deci¬
sion will be forthcoming in many bothersome ques¬
tions with relation to the surgery of the nerves, such
as tubulization by fascia or by pieces of vein, and
anastomosis by autografts or by nerve splitting.
Indirectly, surgery will benefit through the stronger
spirit of discipline, the more rigid practice of economy,
and the more efficient measures of cooperation that
will obtain in our civil hospitals.

A WARNING

A word of warning to the young medical men who
entered military service and who in the discharge of
their duties have had some surgical experience : Do
not let the story of the days that followed the closing
of the Civil War be repeated. Do not imagine that
the experience acquired in military surgery, unless it
be based on or followed by a thorough surgical training
in a civilian hospital, warrants any man in assuming
that he is an able surgeon or that he has any license
to regard or conduct himself as such. I trust that
these words are spoken unnecessarily; but with the

experience of the past in mind, it seems wiser to say
them unnecessarily than to leave them unsaid.

RESTORATION OF WOUNDED
No story of the medical aspect of the war will be

complete that does not take into account the restora¬
tion and reeducation which we owe as a duty to the
80,000 broken and maimed boys that the war has given
back to us. Full consideration must be given to the
numerous cases of chronic osteomyelitis, of injury to
peripheral nerves, and of chronic suppuration that will
long people our military hospitals. We are yet too
close to the days of battle to have a proper perspective
of the remote influence of these conditions on civil
surgery. Only when based on the study of end-results
can a true evaluation of the worth of any surgical
procedure be had ; for that reason, it is obvious that
some conclusions can as yet be held only tentatively—
a point that deserves more emphasis than can be given
to it in so brief a communication as this.

PHYSICAL TRAINING

Quite as interesting a problem is that suggested by
the fact that in the state of Massachusetts more than
40 per cent, of the men called in the first draft were
rejected as physically unfit and that thousands of boysfrom the country at large were accepted and sent over¬
seas only to be found unsuitable for active service
because of their physical defects. Such a condition
should not obtain in this country. To whom will the
nation look, if not to us, for the plan of some sort of
physical training that will prevent the continuation of
such an undesirable state of affairs ? Less could not be
asked or expected of a profession that has alwaysgiven proof of its firm belief in the worth and sacred-
ness of human life and in the value of bodily health
and soundness.

THE CORRELATION OF LABORATORY
AND CLINICAL TEACHING IN
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No one can come into close contact with medical
students without becoming impressed by the constant
complaint that the laboratory subjects are not taughtfrom the practical standpoint. Many of the students
who have just completed academic courses in which
much that has occupied their time has, to their minds,
had no direct economic value, enter the professional
schools with a determination to employ every moment
to best advantage. They are restive under the
restraints of the first two laboratory years. For exam-
ple, many feel that much time in anatomy is wasted,
and unfortunately they are too often strengthened in
this opinion by the expressed views of some of the less
thoughtful teachers in the laboratory and clinical
branches. It is the failure to demonstrate to the stu-
dent the real value of the subject taught, and the
failure of the teachers to appreciate the importance of
the subject-matter itself, which causes discontent. In
consequence, there is danger that the teaching in the
laboratory branches may depart from the well estab¬
lished and correct method of presenting the subject-
matter so that the student learns by personal observa-
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tion, always a slow, laborious process, but the only one
which rests on a permanent, firm foundation.
On the other hand, no such complaint is heard of

the clinical branches. Any and every subject, however
presented, is considered worthy of profound study if it
only deal with a condition to which the human flesh
is heir ; but oftentimes the teaching does not follow the
more advanced and best recognized methods, and the
students are graduated with a theoretical knowledge
of these subjects, dependent on the faculty to memorize
the written word, and quite untrained in powers of
observation, deficient in ability of deduction from facts
gained through the impressions of their five senses, and
incapable of expressing in the English language the
results of such mental processes as they may possess.
The teaching of surgery has very largely depended

on lectures to fairly large groups of students. These
lectures were of two kinds, the theoretical, and the
clinical lecture, or demonstration. They differ from
one another only slightly. In the one a subject is arbi¬
trarily chosen and talked about ; in the other the patient
determines the subject. Such teaching had great
advantages when there were few good textbooks or

adequate monographs available to the student, since
it enabled him to hear the views of the leaders of the
profession ; but today, with the many books and widely
circulated and readily accessible magazines, these
presentations to large groups are antiquated. The
theoretical lecture may still serve three useful pur¬
poses : first, to arrange and correlate facts for the
student into a well ordered, well balanced whole (but
even this could probably be accomplished better by a

printed article) ; second, to settle disputed points on

subjects about which there exists an honest difference
of opinion among the leaders of surgical thought (the
student being incapable of weighing the evidence for
reaching a decision, and thus a discussion by a learned
teacher often proving enlightening) ; and third, to
impart new facts which the student could learn only
through wide reading of current literature, for which
he would not have the time. Except for these purposes
lecturing should be abandoned.
Surgery lends itself well to the modern principles of

teaching, which, if followed, would result in a decided
modification of the method of conducting courses
hitherto given in our schools. The student must gain
his knowledge through the use of all his senses, and
have the acquisition take place over a long period of
time, with the repetition of those impressions occurring
without a sense of fatigue. We must associate the
various stages of a disease by constantly rejuvenating
past memory pictures in connection with present condi¬
tions, thus coordinating the widely differing appear¬
ances in the course of a disease, and must also demon¬
strate the connection of cause and effect. We must,
therefore, be able to control our demonstration
material. This is possible only by the employment of
animals. With these purposes in view we have planned
the course at Columbia University as follows :

During the first half of the second year a series of
demonstrations are given to small sections of the class,
in which they study the application of physiology to
the various surgical problems that they will meet later.
Normal functions are presented and considered from
the clinician's standpoint. For example, the recent
work of Graham and Bell1 on the mechanics of the

1. Graham, E. A., and Bell, R. D.: Open Pneumothorax: Its Rela-
tion to the Treatment of Empyema, Am. J. M. Sc. 156:839-872, 1918.

thoracic cavity and of pneumothorax is based on the
application of physics to physiology, and this is exhaus¬
tively demonstrated and the problem explained in
detail.
In this way atmospheric pressure, negative pressure

and a vacuum become real entities, things that will
have to be reckoned with in the treatment of disease,
and they immediately cease to be intangible, indefinite
somethings, dimly associated with mercury columns in
glass tubes, Sprengel air-pumps, glass bell jars, and
15 pounds to the square inch. These should be dem¬
onstrated on living animals, their importance in connec¬
tion with thoracotomy should be emphasized, and the
student should gain a knowledge of them by employing
all his senses. Thus he will form a lasting memory
picture to be used when he requires it in connection
with his study of empyema or other diseases of the
pleura and lung. Other subjects taken up are the
series of classical demonstrations by Cushing2 of the
effects of intracerebral pressure on the blood pressure,
pulse and respiration. The nervous system is further
studied by repeating Sherrington's3 epoch-making
experiments of unipolar stimulation of the motor
cortex of the brain, and, in addition, the confirmation
of cortical localization by extirpation of portions of the
cortex of the ascending frontal convolution.
The peritoneal cavity is considered from the stand¬

point of absorption and drainage, and the properties
and peculiarities of the peritoneum and omentum are
shown, especially their reaction to foreign bodies. The
results of the brilliant and illuminating work of Can¬
non4 on intestinal peristalsis and stomach function, as
shown by fluoroscopy, is utilized to give the student a
basis for knowledge of visceral function. In these
demonstrations the students act in turn as assistants.
In the second half of the second year the student

commences his consideration of true surgical condi¬
tions. A simple wound is chosen. He makes such a
wound on an animal and watches it heal. From time
to time a section of such a wound is taken and studied
under the microscope. He thus associates the histology
with the extremely important element of time. He sees
what changes take place in the blood clot, he learns
when the fibroblasts first appear, understands the
formation of granulation tissue, and thus gains a
rational cenception on which to base the after-care of
such a lesion. Similar wounds on patients from the
clinic are then demonstrated, a few representative cases

being shown, and from the many microscopic slides,
laboriously collected for years past by Dr. W. C.
Clarke, appropriate ones are demonstrated and thus
the histologie changes are associated with the clinical
appearance. At first a simple incised wound of the
skin and subcutaneous tissue is studied, and later the
healing process in wounds as it occurs in the various
other tissues, muscles, aponeuroses, bones, intestines,
liver, spleen, kidneys, etc., is demonstrated. After this
simple healing process is learned, the changes or acci¬
dents incidental to healing are studied in the same
manner ; for example, healing under a scab, pyogenic

2. Cushing: Some Experimental and Clinical Observations Con-
cerning States of Increased Intracranial Tension, Am. J. M. Sc.
124: 375, 1902.

3. Sherrington and Grunbaum: Observations on the Physiology of
the Cerebral Cortex of Some of the Higher Apes, Proc. Roy. Soc.
69: 1901.

4. Cannon, W. B.: The Movements of the Stomach Studied by
Means of the Roentgen Rays, Am. J. Physiol. 1:359-382; The Move-
ments of the Intestines Studied by Means of the Roentgen Rays, Am.
J. Physiol. 6:251-277; Peristalsis Segmentation and the Myenteric
Reflex Am. J. Physiol. 30:114-128.
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infections, specific infection, etc. In every instance the
student either makes the lesion on an animal or he sees
it made and then watches that same lesion day after
day and studies and observes its phases and changes
as they occur. This is supplemented by lantern slide
demonstrations of similar lesions in human beings, and
the study of microscopic slides.
In the third year the study of special surgery begins.

No attempt is made to cover the entire field. All we
hope to do is to take up a few of the most important
subjects, and to demonstrate the correct method of
learning about a disease. We trust to the student by
his reading to inform himself on the myriad of others.
We educate him so far as to be able to study surgical
literature intelligently. We do not attempt, because
we believe it impossible, to give him an encyclopedic
knowledge of surgical affections.
The following subjects have been selected because

of their importance and of the possibility of demon¬
strating them on animals : peritonitis, appendicitis, dis¬
eases of the gallbladder and gallducts and abscess of
the liver, diseases of the pancreas, acute ileus, hydro-
nephrosis, abscess of the kidney, diseases of the duct¬
less glands, empyema, and osteomyelitis.
Each subject must be presented in a special manner,

and an intimate knowledge of how each condition
develops in the animal is required. The choice of the
species of animal best adapted to the development of
the disease to be demonstrated is an important element
of success. The time element is such an important
factor that a careful curriculum of the student's time
schedule must be obtained. This has been made possi¬
ble at Columbia by a cordial cooperation of the faculty
and the dean. The surgical course is arranged so that
three mornings from 9 o'clock to 1 are available—
Tuesday, Wednesday and Friday.
Each subject is studied in quite the same manner.

The class is divided into groups of ten, an instructor
is assigned to each group, and the entire class is taught
at the same time. As an example I shall explain in
ctetail how appendicitis is studied.
There is an anesthetized dog for each group of ten

students. The instructor, assisted by one of the class,
opens the abdomen under the rigid asepsis of modern
technic, delivers the cecum into the wound and places
a purse string suture about the base of the cecal pouch
in such a manner as not to interfere with its blood
supply, and yet to isolate that portion of the intestinal
canal from the rest and thus to prevent anything intro¬
duced into its lumen from passing into the colon. He
then makes an opening in the pouch 0.5 cm. long and
introduces a small gauze tampon saturated with a pure
culture of Streptococcus hemolyticus5 into its lumen,
and scarifies the mucous membrane lining with a scal¬
pel. He then closes the opening with a purse-string
suture and drops it into the abdomen and closes the
abdominal wound. The student assistant then writes
in the history a description of the procedure. As we

have about ten sections in our classes, we have ten
animals that receive identical treatment.
The students are instructed to watch the animals in

their cages in the hospital and the assistant at the
operation records notes as to changes in the dog's
condition, keeps a temperature chart and does a daily

5. From experience we have found that more uniform results
are obtained with this organism than with others. We have employed
Bacillus aerogenes-capsulatus and Staphylococcus aureus, but our results
varied widely and for demonstration purposes were not sufficiently
uniform.

blood count. After forty-eight hours, four of the ani¬
mals are killed and a necropsy is performed imme¬
diately; we thus have one animal for each group of
twenty-five men. The condition found at this time will
be a well established florid inflammation in the cecal
pouch, which will be wrapped about with omentum
greatly swollen and inflamed, and in addition a well
marked local peritonitis, or at times a localized abscess.
The student thus sees the cause and effect. He records
a memory picture of the reaction of the peritoneum
to bacterial invasion. Four of the remaining animals
are operated on under strict asepsis, a student acting
as assistant. The cecal pouch is removed and a rubber
tube drain is placed down to the site of the necrosed
tissue in two of the dogs, and the other two are sewn

up tight. On the following day, seventy-two hours
after the first procedure, the two remaining dogs that
have not been operated on are killed and necropsies
performed immediately afterward. At this time a wide¬
spread, diffuse, and, at times generalized peritonitis
of a virulent character is demonstrated. The dogs
that have been operated on are also killed at this time,
and the adhesions about the drainage tubes, the recov¬

ery of the remainder of the peritoneum, in fact, the
effect of removal of the focus of infection and the
good results of drainage are demonstrated. The out¬
come of the treatment in the animals in which the focus
of infection was removed and the abdomen imme¬
diately closed will depend on the type of peritonitis
present at the time of the operation. At times perfect
recovery of the peritoneum may be shown, while in
other cases the peritonitis has progressed and become
diffuse and generalized.
During this entire period of observation the student

makes blood counts and keeps the history, recording
appropriate notes. At the necropsy he takes bacterial
smears and cultures, writes a description of the find¬
ings and takes portions of the organs and tissues, which
are sectioned and mounted, and which he studies at a

subsequent exercise. A large bulletin board divided in
squares is placed in the laboratory, and each space is
devoted to a subject or disease. Here is posted by the
instructors, from time to time, lists for collateral read¬
ing, any special features to be noted in the postopera¬
tive animals in the hospital, and such other data as may
be pertinent to running the course. After these demon¬
strations, a conference is held on appendicitis, and the
subject is discussed from the standpoint of its inci¬
dence in man, the student having read some work
assigned to him covering the subject. Each subject is
presented in a similar manner, some requiring weeks
and, in cases of bone lesions, months for their complete
development. During this period the student watches
the animal, makes notes and records observations, and
we believe this time element is one of the most impor¬
tant features of the method. It impresses on the stu¬
dent's mind the idea of the course of a disease. It
gives him the first inkling of the difference between the
word acute and chronic.
In addition to these subjects there are a number of

very important ones which must also be taught, but
which do not lend themselves well to animal demon¬
stration. These are neoplasms of all kinds, affections
of the female mammary gland, affections of the stom¬
ach and intestines. In these we have adopted a
different method of presentation. The class is divided
into groups of ten men, and conferences are held in
which the students carry on the exercise as much as
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possible under the supervision of the instructor, cor¬

recting one another and answering each other's ques¬
tions. Coincident with these conferences an attempt is
made to demonstrate cases which illustrate the disease
under discussion, and pathologic specimens of the vari¬
ous lesions are shown.
A course in fractures of the bones of the extremities

is managed by combining clinical work on patients by
small sections of students with theoretical conferences.
Cases are shown the student and he follows them from
beginning to end, week after week. On other days
conferences are held and the subject discussed at
length. Here a textbook is employed and we attempt
to regulate the student's reading, to train him to con¬

nect his reading with his clinical experience. In this
course we have a sharp contrast with the animal experi¬
mental course. Here we emphasize the importance of
enlarging our store of facts by study of the written
word, and show how knowledge acquired in this way
may be made use of at the bedside or in the dispensary.
We consider fractures of the bones of the extremities
particularly well suited for this purpose, as the history
is usually clear cut and pertinent as to details, the
symptomatology is direct and striking, and the physical
signs are demonstrable and readily appreciated, while
the treatment, being mechanical, appeals to the simple,
untutored intelligence of a beginner. No attempt is
made to demonstrate every form of fracture or every¬
thing about any special kind of fracture, but a sufficient
number of cases are demonstrated and followed to
make the student familiar with changes common to
fractures, and so in his studies his reading may be
carried on intelligently.
A course in minor surgery is also given—two days

a week for the entire year. The class is again divided
into small sections for its clinical work, and twice a

week a limited number of cases are studied. One case
is taken by two men, who work it up carefully in all
the details and present it to the section, when an
informal discussion of the case is carried on, the many
details presented by the student being commented on

by the instructor. The simpler class of cases is chosen
at first. The object being to drill the student in meth¬
ods of examination, history taking, clinical pathology
and then to arrive at a diagnosis and to outline and
carry out the treatment, minor operations are per¬
formed before the student, and bandages and dressings
are applied by him.
At the end of the third year, during the last eight

weeks, the entire class returns to the dissecting room

and takes up the study of anatomy of the extremities
by dissections, demonstrations and conference, during
which period the course in orthopedic surgery is begun
and the study of joint anatomy and function, and the
application of muscle anatomy to muscle function, are
studied. Clinical lectures and demonstrations to small
groups are given twice a week. These are correlated
with the work in the dissecting room in order to bring
out the intimate connection between anatomy and orth¬
opedics and fractures.
In the fourth year the class is divided into small

groups and bedside instruction is given. The student
spends all day in the hospital, and so is able to study
the cases before operation. He may be present at the
operation and then follow the case during the post¬
operative course. He has the opportunity of examining
the pathology of the specimens removed and of doing
the clinical pathologic tests. During his stay in the

hospital he is given a short course in cystoscopy, during
which he has the opportunity of examining bladders
through the cystoscope, and by lantern slides he is
shown examples of the commoner lesions.

Once a week patients presenting postoperative cases
are taken to the amphitheater and the treatment is dis¬
cussed before the entire class, the wounds are dressed
and special stress is laid on the question of drainage,
abdominal, thoracic, and of the soft parts. As many
complications are shown as occur on the service ; in
fact, the cases which do badly are taken up at these
conferences and freely discussed.
In this course a determined effort has been made to

depart from the old theoretical lecture or large clinical
lecture, which differ from one another only in that a

patient serves as a text in the one, while in the other
the subject is chosen beforehand. Here the ear is
about the only sense which is appealed to, possibly to a

slight extent the eye, but smell and feeling are not
called on to register memory impressions and much of
the value of the study of diseases is lost.
An attempt has been made to fashion the teaching

of surgery along the lines of modern ideas in the psy-
cology of learning, to -conform to the three laws of
readiness, exercise and effect, so ably expounded by
Thorndike,0 who, in his analysis, has so convincingly
demonstrated that synapses between neurons are not
only the anatomic but indeed the physiologic basis of
behavior, and that these may be strengthened or weak¬
ened according to the above laws.

A REPORT OF A WARD EPIDEMIC OF
MENINGOCOCCUS MENINGITIS

GEORGE R. WILKINSON, M.D. (Baltimore)
Lieutenant, M. C., U. S. Army

CAMP JACKSON, COLUMBIA, S. C.

During the present emergency an exceptional oppor-
tunity for the study of acute infectious diseases has
presented itself. Many things have come to light since
the well equipped laboratory and the patients have been
brought together under military control. The study
of meningococcus meningitis has held one of the central
places of interest, not only on account of its frightful
course when untreated, but also because of the progress
that has been made in its study. The old conception of
the disease as being primarily an infection of the
meninges is now untenable in the face of recent labo-
ratory and clinical findings. The disease may be better
understood by regarding it as a bacteremia. This
change of view has led to a more effectual method of
treatment, that is, the combined intravenous and intra-
spinal administrations of serum.
In times past so little attention has been paid to the

infectious nature of the disease that the patients were
taken care of in a general medical ward. In the mili¬
tary establishments, however, great stress has been
made on the infectious nature of meningococcus men¬

ingitis. The cases have been carefully isolated, con¬
tacts watched, ward attendants instructed to wear

gowns and masks and a careful search for carriers
made. The carrying out of this program has entailed
not a little expense to the government. The report of
a ward epidemic, though very small, is of considerable

6. Thorndike, Edward Lee: Educational Psychology, Ed. 2, New
York, Teachers' College, 1910.
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